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Abstract of JP20051 23095 

PROBLEM TO BE SOLVED: To lower drive voltage of 
an element by lowering an energy barrier at hole 
injection from a negative electrode layer or a positive 
electrode layer into an organic compound layer as well 
as to greatly reduce danger of electric short circuit 
between the negative electrode layer and the positive 
electrode layer without raising the drive voltage by 
adjusting a film thickness of a hole injection layer. 
SOLUTION: The element is provided with a positive 
electrode layer, a negative electrode layer arranged in 
opposition to the positive electrode, a hole injection 
layer located between the positive and the negative 
electrodes and in contact with the positive electrode 
layer, and at least one luminous layer. At least either 
the positive electrode layer or the negative electrode 
layer is transparent, and the hole injection layer 
contains a mixture film of metal oxide and an organic 
compound formed by co-deposition. 
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im^m i ] 

llfllfc, MfBliMSMfcftft LTEB^ftftltgltMfc, MSB litil £ M 
# « x u * Fa/vn-yt>M?T^t, M IB * - ;V & A JB « is K 11 ft ^ If « ft i=r 
2 ] 

^l^-r«l«ffi«Si:ltffi«ffiOHK,'>a:<i:t,-«©fS3ieH*#ty«)t^-'yh*«IS 

&< i:fe-Jifr&ftS*«»£JiK:*o-rtttt6nT*i»K ituBB1t#fS£Jf l . 0 x l 
0 Z 0 • c m«±©ftfii5i%f tSlMKl^lI-C-S^ tufBRlffiliffi^Mf 3 

> h * =¥■ o 
[|*S3] 

1 X*4 8S*S2 KgBKOWttlxU* hn;l/5*vty h*?K*V»T, tftlBfi-&IK 
4"<DffllBW«ffc£ftlfi> ^^>ftt:f>'>f^^5. 7eViO*«<, * — -«/ *t 39S tt * 

#^ttiift£WL, ffliH«ffi&B8Sfl^©MSa7^*rt<**-*>a^ « ee en An u$t ffl ib K 

[M£* 4 ] 

3 

[ft 1 1 

Ar 2 



Arj N Ar 3 

a;I/5*vb>HR?o fcJSL, Ar„ A r 2 R IS A r 3 B , ^n^tlfflJfiKBfftS** 

I«*«3 KiaiOflxl/^ h Oi^*7ty hjfmcfc^T, SJ1B#«lft^«Jtt, 7£ 
ni/7-yii#^ft?:}-^V7^ U > ft £r $J S§ # ft T« & S C £ZW®L£? SGM^ls Z h 

6 ] 

fl*«4 £|B«OW«xU^ h p;H*7t>y hsR^Pfcfe^T, tlj 83 W AS ft £ to a , # 
^XlE^^A^90°C«±Tfei.7U-;l/75>ft'a-»-e^5f:t4«rii!tT§WSxly^ 

[fS#S 7 ] 

';-*75>ft^*B, a-NPD, 2-TNATA, XtfP-TADXiiXtfD-NP 
8 ] 

If* « 1 TiSIf 7 0 Vfttfr 1 EfcffifS© W^X U * h p fl, = * y -fe > h feV% 
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imxm 9 ] 

If*« 1 , 3^S8©^f HAM aicltOWIxL'^ fn;l/5^yt> Mf CJ5^T 
[If** 1 o ] 

II* W U 3 TiS 8 O^fn AM « KSB*<0*r«x h a 5 * V * V H?CJ3^T 
, B«±te, MIBPtMSJl, MIB«7t.fl£llf frtMiilft, IlH^-ibSAl, Rtftu 
Eig«gi^IKiBShTV^5taiU^ha;V5*7t^hsiS?„ 10 
[ft** 1 1 ] 

H*a9EiaiiOttxUi? ha;V5*7ty hif la-^t, ituIB:feK?iftft t.tuIBW 

m \ t ft © ?i it * # m ib Pi fii * ffi « tj 5 m ib % ft h £ # cr w si m ft « t if x , m 
[ii** i 2 ] 

If * a 1 0 fc IB « <D M m x U £ ^ n ;l/ 5 * -y -fr > h « =? & ^ T , tu IB £ R Se ft tl tu IB 
W«fb^tt©S^J±*^MIHISffi*«BfiW^e.fJIB%^»*^trWa«5fiftifflt^^T, 

[If *« 1 3 ] 

«#«9fctB«0£«xU*bn;b$**y-feyh3R?K:fe^-t\ tu IB & J» K ft ft t tu IB * 20 
Sft^ft«?M^l:t*^MfBPiffi«ffi®«J^5MIB%^«^*Cr#««3gftinc^^T, 

[ ni * sn 4 ] 

f!*S 1 OfcK*0W«xl/*hn/P3*y-fe:'hJl5 ; ?fcfcv>T, tufB^S^ftft £ MIB 
^IMlcHtbt^5Lt%if ttltt|xl/^Hn;K*7-iryM?. 

cm $3 i 5 ] 

HI $ & 1 0, 1 2 & tf 1 4<DV«-fn^l*»c8B«©^«xU^hn;l/5^'y*>'h*?E 
fcVTT. tuIBIiSMJB^X^ y £ U > ^STfiStit^tU ^otufB?I^P^X^ 7 ^ U y 
^rntXBtO^^-^^ffiltSfcftOllI^Ltlitn^^SxU^fn/VS 30 

* y f> y v m =?■ o 
irnxm i e ] 

If * m 1 5tiBfOfIxU* hn;l/**»;'fe^h3Rf tfe^T, tu IB X y * U > 
Efffl?h5X;V? * U y^SEtt, 3f^ffi«(HT TW^EI t -fcf© * - y y 

[ M * * 1 7 ] 

i/i T > tuIBftMiMtft^fiKto^*^ Xlib-f-k'-AliS 40 

[1**11 1 8 ] 

If** i 7i S m * « i 6<o^fh* i «lc£tt©W*xi/? ho^3*9*yHt?K:* 
^JBIiftft t#Sft^fto?I^aiT-fe§*-^ffiAM©i;kJgK^\ 1. oxio 2 
Q • c m JM ± ft* O 1 . OX 1 0 10 Q • cm*$!<DiBflT*&3£t£#«£-f£li«xl^ 

[ 58 O i¥ ffl ft f£ E ] 
[ 0 0 0 1 ] 
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[flS«] 
[ 0 0 0 2 ] 

ItSfcOtLtaiSnT^5o KOD AKfiOT a n g&«;*?<D;Sa2£Mt;«fci6, 
* + U 7$fjMtt©H& £ S»^^K9*a«i *-/l'i:« : ?tff-n^nilMffi*, IS 41 

s: fc-e, io v WToffliinam-e 1 o o o c d /m 2 tn^m^^m 1 %<DHfflfkK + 

ft IS W S , Bi$*f SutKlftlft (App 1. Phys. Lett. , 5 1, 9 10 
1 3 ( 1 9 8 7 ). ) a 
[ 0 0 0 3 ] 

*-;l/aA*x*;l/^-»ga<W«MfcaX^SKffiti*SS:SiRi:UTSi»tStiT^ 

(7jT*J/9i, ftVHS: 3, 6 e V : tt*M®ffla C R C Handbook of 
Chemistry and Physics, 64th E D I T I O N ± •) fel. 

tOfi^Ag (SB, {t»Ba» : 4. 6eV) t^ItlcJ: D^^ftLtffl^ft„ M!B£& 
WOS ffltl§ $ TOg»fi K O D A Ka©#^tCi¥fflEf3«?nT^^o 
[ 0 0 0 4 ] 

SfcK KODAKtOif (flftSNo. 4, 356, 4 2 9 H<tt, No. 4, 

5 3 9, 5 0 7) i;tt, e LmTvmmnmmicfimrjii&itmmm&m (a i ow 

work function metal) HT, A 1 , In, Ag, Sn, Pb, 
Mg, M n m<D±m*ffl* LT*5 t) > Rttft * ft * H Rtt ©B« K * o T ffitt*HR&* 
flgltlT^Sfrtjft. S-OfcOWttCfcHWIfrNo. 4, 885, 2 1 1 t» 

KS, No. 4, 720, 4 3 2 U < tt N o . 5, 059, 8 6 2 ) t'tt, 

t *mmLtc±T*, 4. 0 e V © ft * BSSffi * *i I - 3 £ ffitt £ M tSlt 
, 4. 0 e VJ-X±CillitJb5ft¥fiK^Si%4. 0 e VJ-XTOffifif ISilti 

[ 0 0 0 5 ] 

i!OS£lfciiai^iiltS2#I (higher work function 
second, metal) t^ISft, *-©«IMi:fc5&Sifc, SSlli'ItttlS!^! 
(A low work function metal) t LTHf ^tlt^fcA 1 , 
Ag, Sn, P b tfSSftTfc t) > SB«Sl«BOKfffflK©ifie^ffllW1.5nSo £ , K 
ODAKttOiE-lOfl^ttt, «fett*BB*Ofi^r/I'* 'J &JUCO^Ttt< ^© 40 

[ 0 0 0 6 ] 

AfKCTBiJttcsS^tt©^-? (!l5 1II]]SfflM^£^»SfM£, iifl!28a- 
Pub-4, p. 1 0 4 0 )-atf/W*-7«S^tlO^/V-^ (15 40j5fflftlf § 
^ffimWi£, M^flil29p-ZC-l 5. p. 1 1 27) tt, Mg«fc»>S&fctt<HJII 
SSttf/h2< (fi<) s K O D A Kttff*©Wtt*5R3lfr6ll*flLfe7'/l/* 'Jii® L i ( 

tt*Hft: 2. 9eV)*l^Al (7*5-fA, ttIM : 4. 2eV) 
t p^ftt 5 l t (c J; ?) SSiI{fcS-t3:*?S:AI81i*«JB tLtffi^KtCit), Mg# 
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fe=l»i!llE««*JiS«ffiWil*ffOSESK*»Tf C t**ftbTVv« (IEEE t 
rans. Electron Devices. 40, 1 3 4 2 ( 1 9 9 3 )), 
[ 0 0 0 7 ] 

Appl. Phys. Lett. 73 (1998) 2866, SID97DIGEST- 
P775, f$fjf 1 0 - 2 7 0 1 7 If, JtlS^iti 6 0 1 3 3 8 4 ). o ft « ft ffi ^ 

IK l?j If ffi ^ f6 < T 5 £ £ S U: D T 5 & < , I TOOi^Kffi^BBStiiHt 

ffifflSft, KfMffiflfc««fc*fa t T? * 5 t t£ ftT £ fcSft*M^©«ffi«8-e t.58ft 
« : ?i:LTig»/-r?.c:^fe5t^46C.tlTV^§ (SI 2 0 0 1 - 1 4 2 6 7 2 ^#S) 0 
[ 0 0 0 8 ] 

K*38IB# 5 «KfBB¥ 1 1 - 2 3 3 2 6 2 ^, X t± ft Bfl 2 0 0 0 - 1 8 2 7 7 

n±m&m4 *y<D'p% < ^ t ii?$st5fs&in*ft^nia^t 

Sill b ft 0 (The 10th International Workshop, on 
Inorganic and Organic Electroluminescen 
ce, P-61, Jpn. J. Appl. Phys. Vol. 38 (1999) L13 
48Part2, No. 11B, 15 November, reference 12) 
, Jpn. J. Appl. Phys. Vol. 41 (2002) L800) 
[ 0 0 0 9 ] 

c ©M©*??£A«©1£> 7;V5-*£^s>^3^*Aig0&S7cte&«ffSS2Sl 30 
»T7C*l«iE*^T, itUBIr«l£«fgftft1^±£JI?ttT? (oSOSBSttftttffi 
T?) ffi*L, ft £ <ftl «*> 0 & M * >*4«tt»E5l7£, II2t5ili:^T-f , * 6 K « 
7C, iffi«L;fc&«{±*©£«K#ftrS«?liStt*«{fc-&to*: in-s i tuT'F-H 
>y LTItc (at'SLewl sOSltiSaTcOCf!?*?, l70g§*Ht) 
t£ <1 t D , tulB©aSW^«K-t 0 y^©^St^«lctuiB1t?»KlttW«ft^^ 

•5 K ft * W ffi o ^ /h fr> B a £ ft T § <d t* a & < , I24>(c*5ysiS7ctti;i/^, 
* © ^ m S a H # H T ti 50 5 ft T ^ ft o fe St Si & 7 J t 4 7 (c S -3 v * T S ft S ft T ^ 

$]3ftT$B©2ftT^3 0 (Appl. Phys. Lett,, Vol. 70, p. 15 40 
2 (1997), IEEE Trans. Electron Devices., Vol 

. 44, No. 8, p. 1245 (1997)) 
[0010] 

C<D£5ft, If aAgItfe{J5IfiWf l^IT!.l»fn%iMc, ISiV* 
l>o;V5*ytv MS? fll » * T tt , ifSASi, f>b<BlitiiSB©if 

[001 1 ] 
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4Ht»IHSHTI TO (Indium Tin Oxide) tfll^tlUt 
btiTSftCC I TOtf, *<&fi;tf:*Hftf6©ftK:, JtK W # "\ © * - Jl'ft A £ SI L 
[0012] 

K0DAKa©Tang6ttiiltii|llO3y^b*«5li:SitTj|Sf<0ffit 
E{fc£Mt - 5fc*£2 0 0AWT®»»<DJH7*DS'7:^:' (CuPc) % , Bf S « « 
S£IE?L*i&1££«<b£8ji:<E>IHfc:Jf ALfc. UBR 0 D A K*±1tfF#f!) £ It , /W 

z>{t^mztm^% c tvmmv>m%:*mT^?> (a pp i. Ph ys . Lett. , 6 10 

4 , 807 (19 9 4)). CuPc*X*-^-XMS7y-*75>tt, ffilfcU 
*y{tt'f>-> + ^ (i p ) *M TOJ;n'hS<, *fc*-;i'£!i£fetfc«fl*J:*;ti/'>fc 

[0013] 

vox) jf> se fb ;i/ f - - f a (Ruox) *ntty7f>' ( m o x ) azo&mwtikVa* 

I TO±E 5 0 - 3 0 OAOf ?(^A>y^'Jy^Ofg5;ffl^T«lLt, SIMM 
I T O >Ep 6 Sil / sO*-^ftAI90l*^ i lf-l»«*iS* Lfc^« E L*?^Ji 
3SLT^5(H*H«fW=»28244 1 1^)„ 20 
[0014] 

C ©fg? , I T O^fjjT'lffl Ifcln itt^t, ffi 6 ftlg*Efb©$llil*s 

0 - 4 9 7 7 l^^f (#FI¥ 1 1 - 2 5 1 0 6 7 ^ (»S*I#ttH 6, 423, 42 
9B2f) ) f»B 2 0 0 1 - 2 4 4 0 7 9 f (J#JB#B»ttI 6 , 5 8 9, 6 7 3 B1 

5) K^T.fc-5t> ;W xKft^BJ *-;msitt#«{b^«'*K3R»o* jsgt «fe 0 

ftlfc ( rj pn, J. Appl. Phys. Vol. 41 (2002) L 3 5 8 J ) » 
[0015] 

cojR^Kfev^Tti, ^totiHb^l^siHb^ k ft 5 ? s/wxfifttfifcsffc^Hj** Pi 30 
E LJR? i:Jfc^TlEfi*JEfc2 5KffiTT?t So Sfc c © <fc 5 ft lb ¥ K - £ > ^ » K 43 

v^t, ssftw«ik^fttn/^xiHb^ti©»*i^fc>^£S<«\ ncn-iiy^jn 
T^^v^wiifb-a-tio^^j;^T^fiK$n§gk^^o, is$(imt-?-(cifi< 

* £ ^ ffi * , 47|9f, pi 940 (1 998) ) „ Sft, jtlSltffl 200 1-244 
0 7 9 4§ & ?g (S1 2 0 0 0 - 5 4 1 7 6 §) *PlC MM 2 tlT % t & <D , iGIB^-YXS 
K-lfy^l^Jt^I)? (optical path 1 e n g t h) OiltfifflL, 

[00 1 6 ] 

tnii'KToi? tstfeens. sf, # m is a 5 <o ^ 'f * & ft ■& to & ii u # - 

/V&AJf «s *Offiv»JtaK<Hc .4; -3 THK«»cattE*-^ftA»©§IPK: £ o TlEtt* 

& g t ft & z i& t ^ ■& « ra s ft c * m \z < , *»w#5otti*T?tt«aj«K^o 

^OtXif^-^tfiStS^^r-lilTttlftUfroft. T a n g £ ^ « H £ 

©-f *y{b#r yj/t*fl*«^iift^»*iit5*-*axiii, Bittisffi so 
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fi*«*jifisn*. 

[0017] 

[0018] 

# ft L T & o 0 
[00 1 9 ] 

[flfFJi.l] 0-4977 1 1-25 1 067) 

[f#ff 2 ] W M 2 O 0 0 - 1 8 2 7 7 4 §&fS 

[ W Vf % U 3 ] » H ¥ 1 1 - 2 3 3 2 6 2 §S1 

[ ft IF * SK 4 ] ff If 1 0 - 2 7 0 1 7 1 *§&?g 

[ ft tt * IK 5 ] #1 2 0 0 l- 2 4 4 0 7 9 ffi* 

[ftfFXIK 6 ] *BftfF fg 4 , 3 5 6, 4 2 9 ^BJ!iffi« 

[fttt*«7 ] #HftfFlg 4 , 5 3 9, 5 0 7 ^111 

[fttfXitt 8 ] *Hftffi? 4 , 8 8 5, 2 1 1 ^filB« 

[#SJt9] *i#!^ 4, 7 2 0, 4 3 2 #fflttl» 

[ftft£iKlO]*SftfF^5, 059, 8 6 2 ^Mf 

[S^SBi l] *ISIfS 6, 0 1 3, 3 8 4 §«lf 

[#ftffF:£M MS51 BlSffiie¥d¥ffl^. 28A-PB-4, 10 

401 

Clf WfffFXlW 2] 1 5 4 0jSfflfta¥£¥ffiHiH£> IMfi* 2 9 p - Z C - 1 5 , 1 
12 71 
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[ 0 0 2 1 ] 

^fc <fc 3«4i/ftBKf$t>:3l tig £ * n5Bi***-8?fC^^ - v^MlT >y 7 7 
[ 0 0 2 2 ] 

*%HJ3# 5 i| 2 0 0 2-0 8 6 5 9 9 *§• K 43 ^ T , i:nfT©tlE L H 
^tBSSS. «f*ia:1Sjg*^f 5^?«iS&ffilSbfc„ aula JR?«iS © ffiS © & 10 

*-/I>i:S?©fS£B i: LTliLT, MSffitIt«f*SWi E LfR^WJ 
[ 0 0 2 3 ] 

i*ticj:tf¥a?tift. fHB*«t58£gfci, * © if S * ffi * « £ » T £ % 

[ 0 0 2 4 ] 

Sfc, «ffl(D|Olfi!i, ^*©*«E L3R?K*J^T* ©|g Id «E ■f' )t S* * O - 
SIHSHT-fe o /iflffi (*RIK'7fc3:llfftffA) © tt * H ft « * * K t L , ^S!3ll« 

tttt ! &tTV^ftlfl(^44ttflTtittffl , P**. — tt fc > S H # H T? li A 1 © <£ 5 K ft 
«RR«I4. 2 e Vifii I TO (5. OeVlS) b it ^ T ffi ^ fit © 1ft £ » & ? © B Mr 
tE*U#t5«lfP4 < = SS?©fK»)g5£14£»&9 LHI<a5ntl^. 
[ 0 0 2 5 ] 

[ 0 0 2 6 ] 
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if 1 OOOA (1 A=l X 1 0-'°m) If Lfc„ i)tlM«0, 2 cm, « 0 . 2 
craOIESSKtlfc. ft 43, 5 3, fSftH 5 4&lfI?aAl5 5T?S« 

B £ jif* 5 8 5:tibt^5 0 

[ 0 0 6 6 ] 

SffitflJ 4 ©W« E LUfE^^T, gSSftttSA 5 I TOtllttl5 6 
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S L ft 0 HI 9, 120« 12 K B22£St. S ft > itl4©*f(D 

« ft X ^ F;|/4|2 3 ^ L ft 0 
[ 0 0 6 7 ] 

02 OKiStiiK, HS6^!i4<D» : f©lKBfia 2 0 0 0 0 c d / m 2 jt L , * SfE 
Sft* feK?P$J^lliS$J 1 ol7aKti6a^IA s i5tift (12 1, 0 2 2) ft&, 

Jfc-;H£ ASSKttT , ^■oAl©i5ftffift*ll»*M*ll***JifcLTffl^T 

[ 0 0 6 8 ] 

^ffiflJ 5 

0 2 4 esiffitRi 5 oti e l mi (ommmfe*^? * nmm 5 (omitt, s#©w«e 
Lm^tuwommK, tst)?, a«±t, it a mush, §s ft ji ^ i=r & 

, *-;vaAI, RtfffiMiiBfcffiflffMKSHS-nT^So # 5 X S*£ 6 1 ± fc RIS 
U1I16 6M/T, ->-hSffil 0D/DOI TO (^yy^i-XXSftft, 0 * « 
if ttl) tf,3-h?nn>5. fo±ttfiiAl6 5tlT> BCPkCs*t;Ht 
* B C P : C s = 4 : 1 T* ft & Sf L 1 OOAOffSOil^BSKfiSiiLfc. 
[ 0 0 6 9 ] 

tfSAi6 5 0 S)tl64HTA 1 q 5: 6 0 0 A ©If ^ C ISII b 

TJffiSc Lfto *(L«)ti6 4©±K*-;HIS6Ji6 3HT«NPD*6 0 0 A © fl£ £ tC 

mmLtco z <d ±k & mnitwr° & % v 2 o s t * - % t z % mit-SMi t l r <d 

oNPDtttAtt^VjOj: a N P D = 4 : ltftliL, 1 0 0 0 AO*« C)«Ib 
T, *-i^Al6 75l«Uc. fcfc, 6 3 , ?£ftJB6 4Rti : *?&A/l 

6 5 T?»3tt»*-& tr#**5ft#6 8 *«dtLTV»*o Plffii§^ttffiB (RISM) 6 

2tLt, I T OSX/^v if "J >yo¥ST?«ia*.4 A/»T? 1 OOOAillf:, IS 
ft H $C « ffi 0 . 2cm, mo . 2 c mCDsE-ft&Vit L ft 0 
[ 0 0 7 0 ] 

*S«5<0#1E L JR ? £ 43 ^ T\ £S39ittSJR6 6T*5 I TOtillltil 
6'2T?a6*ITOfcO«K, Ifi i?it « E £ £P in L , IS ft Jl 6 4 (A 1 q) ^BSfeRftOl 

a^iJ5£tfco foessaz 5, 026, 027, intst. ch&citfe^T 

, ^7Xlfi ( S « ) «lft»6©SIStt**a*.rnyh ( O ) T* , fiic it 03 9t 6 H ft S>J € 
gS^IA^n^F (•) T^Lfto * ft, 0 2 9 K43^T, Iffii 5 Off 0**7X1 
£ (Sffi) §Jfr BJIft^ftX^ h;v*^8t?, fiScUffiWfr JtftfSftX-^ 2 
9 <DjSItil/c D 
[ 0 0 7 1 ] 

%mm 5 oifti, 35f7xg«t«« t)Sfliisi« (HffiM0j^«SBiJ) o^fnfrtfesft 

*llt't5lfi«;iflft'$§„ b*l, i3!5tftX^h/W3;02 9(c^T,J;9K, 
[ 0 0 7 2 ] 

tft, ftssP5©«^tt3i«©*f^3Siiiic«iiLTfcD, 'fc&fc/SffiiSftsiiMffi 

« © tfl K # - /I/ a A JH £ 18 T ^ 3 o £ © ft # > HffiiSf3J!*S«6 2T?fei 1 ITO©X/^ 
yinjy^rntX«)J:5i9;»i*^4 : -ttft^tf^cit^lc*^Tfe, *-^SAl 
6 7&c£oTf£§t£ni>;:£ic I fcD, f£ft*£#t?#«*3fi^6 8'\©$f*-i?tfffi«s 

n , *-mi6 7 # ^ >t - y fi a s t l t & » k m m t % c t & # & ? tc „ 

[ 0 0 7 3 ] 

ft 43, *ftll»iei(>fr*tlxi/{'hB«/**ytyHSfS, «&©S§ft:i- y b 

(litgi i: mmnmmcm s nft«gis#, r cn«) 

/K&SJf /8Jfcfi/S?aAS/ ((i«) J t <^ 5 *$©*!? ©*§£ii, r*-;l/ftA« 
/*-;bftSJi/%ft«/ltf SA/iJ r#§ftn- -y hj icffiStS. ) 

«?«4»fcUT*ll6bT, ttSWt«»OW«EL*?^lt5iJK:»«*nfeJ:5Kn«f 
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[ 0 0 7 4 ] 

# € ffl 

##MiLT, #SSI33©#-;l>aAJB©Jiffl;ffi (Q • cm) * , «ij S 1% © i± fg fit © fit 
( U y 5? ) E±ot2ll0SgT'ISLfc„ 
[ 0 0 7 5 ] 

mmfew<DMmmm*w.m-e > &ftLrc&m am 3 0 re? h 3 ncst^n*^? 

^#fjfi©tfc®fitWfiffifflffi?) T?SiJ£^fiofco EPta«I± (V) i:«J£tiS§l©fiJ? (c 
m) (0$ 0 SffiHEgg) *^ff5tl5tlE (V/cm) S If ft « »£ (A) i:*SSA< 
i5ftft3M©«ffi* (cm 2 ) fcfr 5*#&n5*i!if?Efi (A/cm 2 ) CD it ( (V/cm) 
/ (A/cm 2 ) = (Q • cm) ) t LTJtSSSIffl L ft 0 
[ 0 0 7 6 ] 

IftfilCli (2mm SO) I TOtll 0 lit (l^tiD 2mm(lOA 1 HiC: 

) MJigft 1 o 3 *maoiiJ¥ k & s «t ^ tmm l, sate (p u < 2 mmtso) 7;vs 

- 1 0 2 # I TOlil 0 1 ti^tS^McflLT^ JtffifitffFttfflH^ff 
[ 0 0 7 7 ] 

mnomizm (MBS) a, itiwttiffi€/jN^^ii(c«Ltiai:?tissaT\ 

StB*ifi©J±fittfffflffl* ; f*flH'>T«l*T*o f 4 t> * , S32Ri;i33lCSLfe± 
? K, *S200±«DBI- 1 l t Iii±K : ?»ll*«*«20 1, lffifl! 2 0 2 
* »f BB K (Lcm) MTTtfJISnfcfcOfcfflfcL'Tfefs ^ © ± £ « M S % 2 0 3 
© 2« # f* 0M £ F/T 5£ © Iffl P 41 (Wcm) *WtSxiJ7jBtffl#IVXi'*^LT, F/1 ^ © 
HJ* (t cm) SSltSo :<D»&j}6ti5t»E (V/cm) » , ftl^E (V) Z 
VttfflEft (Lcm) 7?|3£bT@tHStU m^ffifi (A/cm 2 ) ttfifflttft (A) 
«£tfi!ilftS«i*<DWr®8[ ( C © i§ £ W x t cm 2 ) fiLtS^ll5„ lC^KL 
T W 5 n fit ft 6 , tu E © > F y f - « 3fi © if £ h PI ft (c , J± ffi fit ( Q • cm) * ft tB 

[ 0 0 7 8 ] 

SifWSftlfi, I TO (32 KM** ft) , V 2 0 5 , V 2 0 5 taNPD©«^«M(V 2 0 5 
: a N P D = 4 : 1 , 1 : 1 , 1 : 2 © 3 ««© t ;l> it) , V 2 0 5 ,>2-TNATA©±t 
st*JI CV 2 0 5 : 2— TNATA = 4 : 1 (t/VJt) ) , CstBCP»«li8 (Cs 
: BCP=i : l (t;l/Jt) , ^{^©M^SAS] 3 , a - N P D, Alq,?*l 
c I TO, V 2 0 5 taNPD(DftllI, R tf V z O s t 2 - T N A T A Oftlf ItO^ 
MB«ifi©itffifitlTMffiffliS?-?jf!y;£ L, CstBCPO*lil, «-NPDR(f 
A 1 q,EO^Ttt, W M y f-«5EOJ:tfifitWfflffl*?T-?IJ^ L fc 0 !6Ea-NP 
DO^TStS^5C*lSaXS*-5 7^ (ohmi c) Et§/ife, # f§ 0J1 © * - ;l> 
aXlOflSt'SS, V 2 0 5 t a NPDOS^I§SfiCit§i5^MC5 0 A * < & 
/&L/c±-c\ 1 0 0 0 A<0f«<!)BNPD4*J'K'fyf bTBgUft, * tc , V 2 O 5 K 
o^Ttt, *B«ifit F-f y ^M©135#T7ffl$E flj £ Si fc ■£ 5 "T BS H - © It ffi fit 
^ 5 n 5 C t % fit II U 7c a 
[ 0 0 7 9 ] 

0 3 4fr6*WLfcJt»KttMT©fc*!>-t***. 
( 1 ) M B ffi T? PJ 3£ 
-O- ITO 4.6Xl0" 4 Q-cm 
-•- V 2 0 5 7. 2 X 1 0 4 Q • c m 

— A — (VjOs! dNPDM : 1) 2 . 0 x 1 0 3 Q • c m 
-O- (V 2 0 5 : aNPD=l : 1) 3. 6 X 1 0 4 Q • cm 
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- + - (VzOs : aNPD = 1 : 2). O^ffl 2 . 9 X 1 0 5 Q ■ c m 
-□- (V 2 O s : 2-TNATA=4 : 1) Oftlfl 5. 8 X 1 0 3 Q • c m 

[ 0 0 8 0 ] 

( 2 ) *yF^y^ST»»* 
-A- I TO/VjOj/A 1 2 . 8 X 1 0 5 Q • c m 

-it- ITO/Cs:BCP/Al 1.7X10 5 Q • c m 

— T — A l/A 1 qj/A i 4.8X10 !3 Q-cm 
-★- ITO/aNPD/Al 1.5xl0 13 Q-cm 

-■- I T O / V 2 O 5 : a N P D ( 5 0 A ) / a N P D (1 OOOA) / V 2 O 5 : a N 
P D ( 5 0 A) / A 1 8 . 0 X 1 0 8 Q ■ c m 

COBIESt J; a fc, Vg0 5 **tr*-;VffiXJloJ±iSKa:, 1. OX10 2 C2-c 
m ± O 1 . OX 1 O 10 Q • cm*iSOllflt63 0 
[ 0 0 8 1 ] 

135 Ei^stiS i:*^ **«#M^£M*fc*fc W«ft-&*0»£ll"efc**-;i' 
s, 

[ 0 0 8 2 ] 

JtfiJft*o*KWJIfcLTt>*?©*E±ir*feft6rJ:i:jVav'«o-e*«|IIIOEJt*ffl 

StLTfctfflT^So Ufttf5T«ilO8I»* 2 0 0 0 Att±lCLTfe, 

[0ffi©ffi#&!&IE] 
[ 0 0 8 3 ] 

[02] 7 'J 5 Vlt p^t'SS 2 - T N A T A , a-NPD, Xfn-T ADStf 

X^n-NPB, RXfs &JSI»{fc%IT*fcS V 2 0 5 ( 5 »{fc^^^^A) * ft ^ ft © ¥3fi t* 
©K^x^b/K tttffc, &7 u -;l/7 5 >\t%m t 5 ®fb/^ *? r> A £ ©?Ii^!i©% 

[03] «-NPDiRe 2 0, ( 7 K It U - «? A ) © AM © R «K X * * Y to * m f 0 T* 

Wo 

[04] &mm<DM?(DMmMmzKtm&m-e&%o 

[0 5] S1I 1 Ol?0«liii&^tISBT^§ 0 
[06] ilM2 0l7Cilii*^ttHIT-S5o 

[07] mmm \ Ri^mmmz (om^<Dm'rMm& (mA/cm 2 ) -kme c 

v) #tt*^fEn»a&3,, 

[08] »?PM, SIMlSIflll2 0»fi (cd/m 2 ) -(g»*JEE (V) f#ft£r^ 

[09] mmm, mmm i Ri^mmmz com^Mmm c c d / a) -h^m (mA/cm 

2 ) HttSStlt-£§„ 
[010] Hfifieil 1 & tf 2 Of^a* ( 1 m/W) -HPS C c d /m 2 ) 

[01 l] ^*^iJi&t>"*ffiW2©S?©«5 ? fiX^^h;l/^^^0^fe§a 

[0 1 2] Hfi&ffll 3 ©SS? 0*i*l**t*aHTf* 3 o 

[01 3] ««3 0lfOlSgfi (mA/cm 2 ) - SB M « J± (V) Utt^StlT 
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ii 4] mmm3<ow& (cd/m 2 ) -mmms. cv) wttsstBt**. 

II 5] SffiW 3 CDM^i* (cd/A) -*M*S (mA/cm 2 ) HftS^fg-!? 
II 6] HJIStW3(!D**S6* (lm/W) -US. C c d/m 2 ) f#1t^^T0T-fe?>o 

ii 7] SMtasoa^oajtx'^h/pfcw^H-e'i&So 

II 9] M$J4©lR?<D«M^g (mA/cm 2 ) (V) fiftttit 0t* 

[02 0] mMffl4<DW& (cd/m 2 ) -ElrtEE (V) »64StBTfJ5«. 

321] mmm 4 (Dmmmm (cd/A) -sac^a (mA/ cm 2 ) te^stn? 

3 § o 

322] mmm 4 (Dmtsmm c 1 m / w ) - » a (cd/m 2 ) ^tt*stBt*$s, 

3 2 3] SI«4C|fffli*X^^ h/^it0T*$5o 
3 2 4 ] H«gfilj5fiD3R70«iiifliJfi*^-r«ISHTfeS. 

32 5] §gffi$J 5 ©ffi^Cltiftma (mA/cm 2 ) - SK ft « E (V) ^tt^stl? 

5 o 

326] mmmsomm (cd/m 2 ) -ruvee cv) itt^stiT^3 0 

32 7] SIl5 0lSSai$ (cd/A) -«tifc?Bfi (mA/cm 2 ) Utt^^tlT' 

* § o 

2 8] mnm 5 tomiimm (u/w) - » * (cd/m 2 ) ittssti-ess, 

2 9] £i*0fl5©jR*0»3fc:*^*wi/**'fBi-es5. 

3 0] tf>^y?-£fc<fc3JfcS$tffffifliJl^*^*¥iIiB , ?£So 
3 1] 03 O©i^A-AK*3^§ifffi0^fe§o 
3 2] MB&fc £ £J£ffiKi¥ffifflil?£^-f ¥ffiHT*&So 
3 3] E13 20llB-BtC*5lt5lfrfflKT'a55o 

3 4] ##$J<QM$K (A/cm 2 ) (V/cm) tttt«Stl?$5'. 

3 5] V^itaNPDOitltlOil^tt ^ItffiSi (Q • cm) C« 

w <d m m ] 

0 0 8 4 ] 

, 42, 52 mmmmrn 

2 , 2 8 , 3 8 , 4 8 , 5 8 , 6 8 % % M * tS O * 1$ ft 3fi f* 
3,27,37,47,57,67 

21,31,41,51,61 **7XM 

2 2 , 3 2 , 6 2 HSWffiS (Hffi^BJ5«ffi«) 

23, 33, 43, 5 3 , 63 * - ;HI 38 ■ 

24, 34, 44, 54, 64 SSttJB 

25, 35,45, 55, 65 AH 

2 6 , 3 6 RltlM (B&ffiB) 

46,56,66 it«ii«/f(isi«3swii«Ji) 
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